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2. Abstract This project will assess the capability of reading digital music by using a projector screen during a choral reading session at the American Choral Directors Association Convention.  The participating Choral Directors from various schools and colleges in the Northeast will perform the reading session partly from a screen with projected music and partly from hardcopies of music.  Their reactions will be surveyed, and conclusions will be drawn to verify whether or not this method can be used and effective during an actual rehearsal. 
3. Acknowledgements 
• John F. Delorey, Advisor 
o Director Choral Activities/ Adjunct instructor, Humanities & Arts Department 
• Scott Tucker 
o Associate Professor – Cornell University/ Priscilla Edwards Browning Director of Choral Music 
• Cynthia Schuneman 
o ECS Publishing 
• Martin Banner 
o Santa Barbara Music Publishing 
• Emily Crocker 
o Hal Leonard Corp. Publishing 
• Vlad Morosan 
o Musica Russica 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4. Introduction In the near future, humankind will face the problem of paper shortages due to a decline in the number of trees available on Planet Earth.  The music world will be extremely affected by this because current technology and preference limits musicians’ abilities to move away from paper sheet music.  However, as we progress further into the digital age, many other options for a digital method for reading music from a page become apparent.  Hopefully, one day, the issue of paper shortages will be resolved and there will be an alternate personal digital reading device, alleviating all tribulations. For my test case, I planned and executed a choral reading session using music projected onto a screen: just one way to explore the reduction of paper sheet music in choral rehearsals.  I executed this reading session during the American Choral Director’s Association Convention in Hartford, Connecticut.  A reading session is very typical, usually to evaluate new music.  The chorus is given scores to sight‐sing from, except this time, I added in the digitally projected score to assess the participant’s response to this alternative digital method. For this reading session, I attained sheet music from publishers, as well as the rights to make digital copies of the music.  I created .pdf digital copies of the music, projected it onto a screen, and devised a system to advance through the score in real‐time.  I left some of the scores as sheet music in order to perform a comparison of opinions from the audience.  The participants in the reading session included those choral directors from the convention who were interested in 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contributing to the experience.  At the end of the reading session, I administered a survey in order to gauge responses from the participants, and collected the results. There are many similarities between the projection technology that I used and the future personal digital reading device.  For instance, there are complications with turning pages, the ability to write notes on the score, jumping to different sections in the music, and the ability to see and read the music clearly.  These issues do not apply when using a paper score, but are deKinitely going to be the largest obstacles to overcome in the creation of future technologies. 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5. Methodology 
5.1. Organization and Planning I contacted 19 publishers via email and telephone, and explained that I was going to conduct an experimental reading session at the ACDA Convention in Hartford, CT, where the music would be presented both as hardcopies and digitally projected.  The publishers that I contacted were:  Alliance Earthsongs EC Schirmer G Schirmer Walton Broude Bros Mark Foster Boosey and Hawkes Alfred Lawson ‐ Gould Oxford Hinshaw Peermusic Musica Russica Astrum (Slovenia) Schott Peters Colla Voce Kjos     I received a lot of negative comments from the publishers about the experiment.  They did not like the fact that one day in the far future, this research may put them out of a publishing job since the aim of the experiment is to try to phase out hardcopies of music.     Despite the negativity from other publishers, four of them were extremely helpful.  Santa Barbara Music Publishing contacted me from an outside source and 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was very excited about the whole reading session.  Musica Russica, ECS Publishing, and Hal Leonard were very generous.  In total, I received 15 pieces of music, some digital and some hardcopy.  All four of these publishers provided me with 100 copies of any hardcopies free of charge.     I did not have much control over selecting the equipment and location for this type of reading session, since it was executed at the Hartford Conference Center.  However, I did specify that I needed: 
• A projector 
• A projector screen 
• A laptop (which I provided) 
• A scanner or some way to digitize the images 
• Miscellaneous electrical cables. 
When I arrived at the Conference Center, the room was equipped with the projector and screen, as well as audience chairs and a piano for the accompanist.   
The most important concern was the projector screen size.  Larger is usually better, however space in this room was the issue.  Also, I had to use the projector screen made available to me by the Convention Center.  I would have liked to use one a little larger than the one I received, however, this could not be helped under the circumstances. 
A laptop computer was crucial in order to transfer the digital images of the scores to the projector.  Since I was able to use my own laptop Apple Computer, I was able to use a familiar program for inserting the scanned images for display.  I 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chose Microsoft PowerPoint, since it is very easily programmed for full‐screen mode, and has very smooth and quick transitions between pages (slides).  It was very important that the program I used would not create a lag time between page turning.  Also crucial is the ability to connect to the projector.  Since I was using an Apple Computer, I did have to supply an adaptor for a VGA port.   
Some of the publishers sent me their scores digitally as well as hard copy sheet music.  The remainder of the publishers who granted me permission to make digital copies of their music, I used a scanner to digitize the images.  I scanned each page at a time, and used an image editor to crop the images to the proper size.  Since I wanted the highest quality of copy for easy reading from the projection, I made sure the scanner was creating the images in a very high resolution.  Also, I scanned the pages in black and white mode instead of color in order to minimize the size of the digital images.  Once all pages were scanned and cropped, I loaded them into Microsoft PowerPoint.  Each slide was set up as if you were reading the score as a hard copy of sheet music, with two pages on each slide.  The title page was always on the right, and all of the odd numbered pages were always on the right hand side of each slide, just as if you were reading a book.   
I was in charge of operating the laptop and “turning” the pages along with the conductor.  Microsoft PowerPoint allows you to scroll through the slides by simply clicking the mouse or pressing the “right” arrow.  In case of any accidental page Klips, this feature would allow me to easily press the “left” arrow to return to the correct page.  Although this PowerPoint program was very effective for this style of reading 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session, it is not ideal for actual rehearsal purposes where there is much page Klipping back and forth.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  11 
5.2      Creating the Survey and Information Comment Card 
The most important part of the entire reading session was creating a survey to observe the reactions of he participants.  Due to time constraints on the reading session, I wanted to keep the survey short.  It consisted of six questions and a comments section below.  I wanted make sure it covered all bases of interest: the physical (clarity, vision, etc.), and the psychological (irritations, etc.).  The physical questions were very straightforward: could they see the music, and could they see the conductor.  The psychological questions were a little harder to come up with.  They consisted of: the inability to turn the page yourself, page turning options, and the overall method of conducting.  I also added a question asking which method of reading the music they found was easier.   
I did not add a numbered ranking system to the survey.  I simply didn’t Kind it necessary for this reading session.  Instead, I simply worded the answers as: Not at all, slightly, Okay, and Great.  The following page contains the Kinal survey I created. 
I also put together an Information and Comment Card for the participants to use during the reading session for note taking.  It included the title of each song to be sung, how it was to be read (projected or hard copy), the composer, and publisher.  These, however, were not collected, and were meant solely for notes that the participants would take home with them. 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Post Session Survey 
Please Check the box with your answer Were you able to see the music well? 
 Not at all 
 Slightly 
 Okay 
 Very Clearly  Were you able to see the conductor well? 
 Not at all 
 Slightly 
 Okay 
 Very Clearly  Was the inability to turn the page yourself frustrating? 
 Very much 
 Slightly 
 No 
 This way was better  Did the slide‐to‐slide transition as opposed to page turning bother you? 
 Very much 
 Slightly 
 No 
 This way was better  How do you think, overall, this method of conducting a reading session is? 
 Horrible 
 Not bad 
 Pretty good 
 Great 
  Which did you Kind was the easier way to read the music? 
 Projected 
 Hardcopy 
 Projected then Hardcopy 
 Hardcopy then Projected  Other Comments/Criticism: 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5.3        Implementing the Reading Session 
The reading session was the most important part of this project.  I had arranged for the participating audience to sing through 11 songs in total (nine separate scores, with two repeated for comparison).  I wanted to have a comparison at the end so that the audience could get used to both methods of reading the music (projected and sheet music), and then sing the same song twice through using each method separately.   
I didn’t have too much control over the set up of the room, since the room was to be used for other performances later on in the day.  The projector screen was set up at the front of the room facing the audience, and the projector was placed in between the chairs for the participating audience.  The convention staff also provided me with a podium for the conductor and a piano for the accompanist.   
I sat next to the projector in the audience to control the laptop with the PowerPoint slides of music.  I did have two pages of music for each slide since I had checked beforehand for clarity of the notes on the pages.   
Since the publishers had sent strict instructions for which pieces were allowed to be projected and which were not allowed, that made it easy to choose the order for which to sing the songs.  They sang one song projected with hardcopies, then one projected only, then three songs projected with hardcopies, and two projected only.  The last two songs were sung twice each for comparison.  The Kirst song was sung with hard copies Kirst and then projected, and the second used the projection Kirst and hardcopies second. 
  14 
6. Results The Survey was another very important aspect of the reading session.  It expressed the opinions of the participating audience.  Another perspective I wanted to include in the Results was my own.  I observed the audience while I was taking care of the PowerPoint slides.   One very important outcome from using projected music was that the participants would glance more at the conductor because of how close the conductor was placed to the screen.  I noticed that when the audience was reading from the sheet music, they very rarely watched the conductor and their attention was only to reading the music from the pages in front of them.   As for technological results, I had a slight issue with lag time in between the turning pages on PowerPoint.  Since the pictures were of a high resolution for clarity purposes, it took a while longer for the program to load them on the screen.   After all of the songs were read, the participants were asked to Kill out a survey including any comments they had about any part of the reading session.  We also conducted a roundtable discussion to talk about any issues they experienced during the session and any feedback they wanted to provide.   I have included graphical summaries of the results with a short discussion of each one, and also any comments that the participants might have included on the bottom of their surveys. 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Figure 1 – Q1 Results             Figure 2 – Q2 Results  
            Figure 3 – Q3 Results             Figure 4 – Q4 Results 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Figure 5 – Q5 Results           Figure 6 – Q6 Results  
Question 1 – Were you able to see the music well? 
These results show that most people could see the music “slightly” or “okay”, which means that the music might not have been extremely clear on the projector screen.  Either the clarity of the slides wasn’t great, or the print of the music was too small.  Next time, I could put 1 page of music per slide, or have a larger screen to Kit 2 pages. 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2 – Were you able to see the conductor well? 
This question had very clear results.  The conductor was seen very clearly for the most part.  Any deviations from this might have been caused by where the participant chose to sit in relation to the conductor in the room. 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Question 3 – Was the inability to turn the page yourself frustrating? 
With the results of this question mostly “slightly” or “no”, I would conclude that the participants didn’t Kind the inability to turn the pages themselves not very frustrating.  I understand that the lag time between page turning from the laptop caused a little confusion, so that could be a reason why it might have been slightly frustrating for them.  Also, people control their page turning differently.  Some like to look ahead, while others turn the page as they follow along with the music.  It all depends on preference. 
 
Question 4 – Did the slide­to­slide transition as opposed to page turning bother you? 
The results of this question were very close to the previous question, with most answering with a “slightly” or “no”.  I had set up the slides so that when they were scrolled through, they read like a book.  So, the “page turning” of the slides was relatively close to the page turning of a book.   
 
Question 5 – How do you think, overall, this method of conducting a reading session is? 
Most of the participants answered this question with a “not bad” or “good” as their response.  This is encouraging, and hopefully there will be more reading sessions like this one carried out at future conferences and one day, in the classroom for rehearsal purposes. 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Question 6  ­ Which way did you Nind was the easier way to read the music? 
This was a very obvious result with almost all of the participants answering with “hardcopy”.  I deKinitely think that it will take some time for choral directors and singers to adapt to a digital method of reading music.  However, it can be done, and we have to be hopeful for future advances in technology to help make this transition smoother. 
Comment  Frequency Larger and clearer font for the music and lyrics  17 One page on the screen at a time would have been better  1 Conductor was in the way  5 Paperless reading sessions are the way to go  4 Two synchronized screens would have helped  3 Necks were angled poorly/bad posture  3 Always have hard copies  3 It saves paper  5 Group sounded more musical with projected music  3 Prefer to have something to write notes on  2 Raise the screen  1 Scrolling pages would have helped instead of book form  1 Figure 7 – Summary of Comments 
Larger and clearer font for the music and lyrics. 
As seen by the large frequency of this comment, there deKinitely could have been some improvement in the quality of the scans of the music.  This could have been easily Kixed by choosing a higher resolution setting on the scanner. 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One page on the screen at a time would have been better. 
This could have also something to do with the clarity of the music and the size of the notes and lyrics.  It is very easy to change this.  Instead of putting two pages per slide, I would just load one. 
 
Conductor was in the way. 
This is easily altered – I would simple have moved the conductor’s music stand closer to the piano and not in the way of the screen from the audience’s point of view. 
 
Paperless reading sessions are the way to go. 
This is very encouraging!  With reading sessions like this, using new technology and new ways of doing old actions, it is always great to receive support.   
 
Two synchronized screens would have helped. 
This topic was also touched upon with the “one page on a screen” comment.  This is another way to up the clarity of the music on the slides.  Since there was such a large group in attendance at the reading session, two screens with one page on each might have helped greatly.  However, I didn’t have much control over what 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equipment I was given for the session.  This would deKinitely have been alleviated if I could have had a second screen. 
 
Necks were angled poorly/bad posture. 
If the screen was lowered or the chairs were placed on risers for the singers, this problem would have been alleviated. 
 
Always have hard copies. 
It is going to take a long time for people to get used to not having hard copies at reading sessions or rehearsals.  Until technology Kinds a way to make it possible, people still want to be able to write on their music and take it home with them. 
 
It saves paper. 
Yes, this method of reading music deKinitely does save paper.  One day, there won’t be any trees left for sheet music, and humans will have to switch to digital means.   
 
Group sounded more musical with projected music. 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This could have been the result of the singers being forced to not rely on burying themselves in sheet music.  They watched the conductor more carefully, and were listening to each other. 
 
Prefer to have something to write notes on. 
I did supply the participants with a notes sheet that they could take home with them.  However, with this comment, I think they are alluding to writing notes about the music on the music itself.  Either way, this could be helped by giving paper to all singers during rehearsals or by using sheet music. 
 
Raise the screen. 
This issue could be a cause of the neck and posture problems mentioned earlier, and can easily be Kixed by elevating the screen somehow. 
 
Scrolling pages would have helped instead of book form. 
This really depends on the person.  Some people would rather a continuous stream of music lines, where you would just have to continue looking in the same place on the page.  Other people would rather the book page turning, since that is how sheet music is displayed. 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7. Conclusions Although it seems that using hard copies of sheet music may still be the method of reading music for a while, using projected images of music certainly appears to be a feasible option for reading sessions and perhaps for future musical undertakings.  The method of reading projected images of music was relatively successful in this case.  However, there were several things that could have been better.   Many of the participants commented that the visual aspect of the projections were an issue.  Higher resolutions can be used next time with larger font sizes and maybe having two screens or a larger screen for viewing the music.  The conductor should be placed out of the way, so as to not block the view of the singers.  Also, the projector could be raised or lowered to help with posture and neck angles.   The program I used for the slides, Microsoft PowerPoint, seemed to work very well for this reading session.  The only problem I found was a lag time between slides with high‐resolution digital pictures on them.  This could create a problem with slide transition timings.   With all of these improvements, I certainly think that if this experiment was to be carried out another time, it would be signiKicantly more successful and the results would be more encouraging.  Overall, I think this method of reading music could be a very realistic possibility for future reading sessions and rehearsals. 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8. Appendicies 
8.1 – Appendix A – Publisher Contact Information 
 
ECS Publishing   Website: http://www.ecspublishing.com   Contact Person: Cynthia Schuneman   Email: ofKice@ecspub.com   Phone: 617‐236‐1935 
Santa Barbara Music Publishing   Website: http://www.sbmp.com   Contact Person: Martin Banner   Email: mbanner@hvc.rr.com 
Musica Russica Publishing 
  Website: http://www.musicarussica.com   Contact Person: Vlad Morosan   Email: rusmuscat@musicarussica.com   Phone: 800‐326‐3132 
Hal Leonard Corp. 
  Website: http://www.halleonard.com   Contact Person: Emily Crocker   Email: choral@halleonard.com 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 8.2 – Appendix B – The Digital Copies of Music Projected (Three Examples) 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 8.3 – Appendix C – Quick Reference Manual 1.  Determine Session Parameters (number of songs, number of participants, etc.) 2.  Contact Publishers 3.  Determine proper equipment available 4.  Design the Survey 5.  Determine technical operator 6.  Set up venue for session 7.  Execute Reading Sessions 8.  Analyze the results 
